Effects of poly(L-lysine), poly(acrylic acid) and poly(ethylene glycol) on the adhesion, proliferation and chondrogenic differentiation of human mesenchymal stem cells.
Microenvironments, composed of many kinds of cytokines and growth factors plus extracellular matrices with diverse electrostatic properties, play key roles in controlling cell functions in vivo. In this study, three kinds of water-soluble polymers, positively charged poly(L-lysine) (PLL), negatively charged poly(acrylic acid) (PAAc) and neutral poly(ethylene glycol) (PEG), were compared based on their effects on the adhesion, spread, proliferation and chondrogenic differentiation of human mesenchymal stem cells (MSCs). The MSCs were seeded and cultured in the presence of polymers of different concentrations applied by methods using coating, mixing or covering. The effects of the water-soluble polymers depended on their electrostatic properties and method of application. The methods were in the order of coating, mixing and covering in terms of high to low influence. A low concentration of PLL promoted MSC adhesion, spread, proliferation and chondrogenic differentiation, while a high concentration of PLL was toxic. The PEG-coated surface facilitated cell aggregation and spheroid formation by inhibiting cell adhesion. A high concentration of mixed PEG (10 microg/ml) promoted cell proliferation in serum-free medium. PAAc showed no obvious effects on MSC adhesion, spread, proliferation, or chondrogenic differentiation.